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NEW APPROACHES TO NUMERACY

FIGURE 15. Semiregular polyhedra are
formed by using several kinds of regular
polygons as faces, with the same arrange-
ment at each vertex and all vertices inter-
changeable by symmetry operations.

the arrangements in crystals will be orderly? Although these are pro-
found and largely unsolved problems, a good working answer was given
over thirty years ago by James Watson and Francis Crick in describing
their discovery of the structure of DNA:22

Wherever, on the molecular level, a structure of a definite size and shape has
to be built up from smaller units ... the packing arrangements are likely to
be repeated again and again and hence sub-units are likely to be related by
symmetry elements.

In other words, nature builds modular structures that organize them-
selves according to certain rules. Repetition of the rules tends to lead
to arrangements of modules that we call symmetrical.

Polyhedra provide a wealth of excellent examples of arrangements
that are repeated again and again. When you build a cube with card-
board squares by attaching three squares to each corner, you are con-
structing a shape that satisfies a certain packing arrangement: it must be
made of congruent regular polygons, and it must have the same number